Power frequency magnetic fields increase cell proliferation in the mammary gland of female Fischer 344 rats but not various other rat strains or substrains.
Epidemiological data have raised concerns about the relationship between exposure to power frequency magnetic fields (MFs) and breast cancer. We have shown previously that 50-Hz MFs at microtesla flux densities enhance mammary gland tumor development and growth in the 7,12-dimethylbenz[a]anthracene (DMBA) model of breast cancer in female Sprague-Dawley (SD) rats. We also demonstrated that MF exposure results in an enhanced proliferative activity of the mammary epithelium of SD rats, which is a likely explanation for the cocarcinogenic or tumor-promoting effects of MF exposure in the DMBA model. Comparison of different SD substrains indicated that the genetic background plays a pivotal role in these effects of MF exposure. This prompted us to compare the effects of MF exposure (100 microT, 2 weeks) on cell proliferation in the mammary gland in eight different strains and substrains of outbred and inbred rats. Proliferation of epithelial cells in the mammary tissue and adjacent skin was examined by labeling proliferating cells with bromodeoxyuridine (BrdU). In addition to the MF-sensitive SD substrain (SD1) previously used in our experiments, Fischer 344 rats were the only strain in which MF exposure significantly enhanced BrdU labeling in the mammary epithelium, indicating a marked increase in cell proliferation. The MF-induced increase in BrdU labeling in Fischer 344 rats was similar to that seen after DMBA application. Furthermore, whole mount analysis of mammary tissue from Fischer 344 rats demonstrated that MF exposure increased the number of terminal end buds, i.e. the site of origin of mammary carcinomas. By comparison with MF-insensitive inbred rat strains, Fischer 344 rats may serve to evaluate the genetic factors underlying sensitivity to cocarcinogenic or tumor-promoting effects of MF exposure.